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Abstract. The biogeographical problems concerning the distribution and diversity of the 
Orthoptera in Central Asia are discussed. The regionalization scheme is presented for 
the eastern parts of the Saharan-Gobian and Scythian Subregions of the Palaearctic. New 
synonyms: Thrinchini STAL ( =Thrinchinae YIN); Mekongianina KEVAN & AKBAR 
( =Mekongiellinae YIN); Eyprepocnemidini BRUNNER VON WATTENWYL (=Habrocne- 
minae YIN); Bryodemini BEY-BIENKO (=Bryodeminae YIN); Bryodemini BEY-BIENKO 
( =Bryodemellinae YIN); Arcypterini SHUMAKOV ( =Arcypterinae YIN); Hypernephiini 
L. MISTSHENKO ( =Asoninae YIN); Hypernephiini L. MISTSHENKO ( =Dysaneminae YIN); 
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In this paper, I use the traditional Russian geographical term "Central Asia". It is the arid and 
subarid part of Inner Asia, mainly within the state frontiers of China and Mongolia. It is in fact a 
very readily distinguished territory of Eurasia, because it is characterized by maximum precipita- 
tion in the middle of summer, the generally low level of precipitation, rather cold winter and hot 
summer. Monsoons reach part of it and bring abundant summer rainfall (see CHANG D. 1983). As 
aresult, there are various arid and subarid landscapes (different types of plain and montane deserts, 
semi-deserts, and steppes), which are very suitable habitats for many Orthoptera, especially 
grasshoppers and some katydids. And what is important, this region is mainly mountainous. Very 
high mountains surround huge intermountane basins situated on the high plateaus of Mongolia, 
Tuva and China. These conditions favour speciation, and so sometimes significant biological 
diversity and coexisting forms of different origin can be observed here. 

The main aim of this article is to discuss some taxonomic and biogeographical problems 
connected with biological diversity in the eastern parts of the Saharan-Gobian and Scythian 
subregions. I deliberately exclude the Russian and Kazakhstan parts of these deserts, semi-deserts 
and steppes (see Fig. 1) because they have been described before (SERGEEV 1992, 1993). So only 
the eastern part of the Turanian Province, the southern parts of the Sarmathian and Russian-Siberian 
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provinces are included in this paper. Besides, I do not discuss the eastern part of the Dongbei 
Province, which may be characterized by the colonization of Manchurian Orthoptera. 

It should be noted that this region has been very poorly investigated. But some old works (e.g., 
BEY-BIENKO 1930; CHANG 1937; UVAROV 1943 et al.) and especially new data presented by 
Chinese orthopterists (CHENG & HANG 1974; HUANG et al. 1981; KANG et al. 1990; Lr et al. 1990; 
MA et al. 1991; YIN 1984 et al.) allow us tentatively to describe the pattern of the orthopteran 
distribution, to evaluate the regionalization scheme, and to discuss some biogeographical problems 
linked with this region and its neighbours. 

Acknowledgments. Iwishtoexpress my sincere thanks to I. У. STEBAEV and 
О. L. KRYZHANOVSKIJJ for discussion of the problems of Central Asian biogeography. Thanks are 
also due to the Soros Foundation for a stipend granted for the problem of "Biological Diversity". 


Fig. 1. Zoogeographical provinces of Central Asia (see text). 


TAXONOMIC NOTES 


Unfortunately, the last proposals of some Chinese orthopterologists (YIN 1982, 1984 et al.) 
seriously disagree with the traditional understanding of the orthopteran taxonomy both by the 
European school (I mean UVAROV, DIRSH and their followers) and Бу the Russian one (BEY-BIEN- 
KO, MISTSHENKO, STOROZHENKO et al.). HSIUNG (1987) soon criticized YIN’s proposals for the 
taxonomy of Chinese grasshoppers, too. 

I do not want to discuss the ranks of and relations between different taxa here, because this 
problem is too complicated. For example, the division of the Acrididae into subfamilies and tribes 
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is still unsatisfactory (INGRISCH 1989). Now we can observe some significant distinctions between 
the European, Russian and American systems of Orthoptera. As a result, the tribes in the Russian 
system resemble the corresponding subfamilies of the European system. In accordance with the 
Russian tradition, I think that the tribal rank is very suitable and useful for the Orthoptera 
taxonomy. Generally, however, these systems are more or less similar. On the contrary, the 
taxonomic proposals of the Chinese orthopterists are not trivial. 

Recently YIN (1982, 1984) has described some new subfamilies. Most of them are the evident 
synonyms of the well-studied groups. Some Chinese authors (CHANG, CHIN 1965; YIN 1984 et al.) 
have also described many new genera and species. Among them there are some synonyms too. 
Unfortunately, it is impossible to discuss their status without type studies. Besides, their full 
descriptions are in Chinese. So a general revision of all the Central Asian Orthoptera on the basis 
of type studies is really needed. 


It should be noted that YIN often used wing absence as the basis for erecting new taxa. On the 
contrary, UVAROV (1943) emphasized that some completely apterous genera are certainly secon- 
dary phenomena. 

MISTSHENKO & STOROZHENKO (1990) and STOROZHENKO (1991, 1993) have suggested the 
following synonymy: 

Oxyini BRUNNER VON WATTENWYL ( =Gesonulini USMANI & SHAFEE); 

Oxyini BRUNNER VON WATTENWYL ( =Caryandinae YIN & LIU); 

Tristriini TINKHAM ( =Spatosterninae YIN); 

Melanoplini SCUDDER ( =Parapodisminae INOUE); 

Mecostethini HEBARD ( =Сетасттае YIN). 

Actually some taxa being described by YIN (1982, 1984) are simply objective synonyms of 
early erected groups: 

Thrinchini STAL (=Thrinchini YIN, зуйл.) The status of Thrinchini was discussed by 
Uvarov (1943). It should be added that this name is a senior synonym of Akicerini I. BOLIVAR. 


And so if this group is an integrated taxon (a subfamily or a tribe) the first name should be preferably 
used. 


Arcypterini I. BOLIVAR ( =Arcypterinae YIN, syn.n.); 
Bryodemini BEY-BIENKO ( =Bryodeminae YIN, зуп.п.). 


The only significant difference between the genus Mekongiella KEVAN and the other allied 
genera (Yunnanites UVAROV and Mekongiana UVAROV) is absence of wing. General organization 
and phallic structures of these genera are very similar (KEVAN 1966), and so Mekongianina KEV AN 
& AKBAR ( =Mekongiellinae YIN, syn.n.). 

The same is true of the Habrocneminae YIN, 1982 and Orinhippinae YIN, 1982 only that the 
genus Habrocnemis UVAROV differs from the allied groups in its short lateral wings. So Eypre- 
роспепиат! JACOBSON ( =Habrocneminae YIN, syn.n.). The genus Orinhippus UVAROV 18 
evidently an aberrant high montane member of the Sphingonotini (see BEY-BIENKO 1951). It 
clearly resembles some Sphingonotus FIEBER, and only because its lateral wings was recognized 
as a new separate species. I suggest therefore that Sphingonotini SHUMAKOV ( =Orinhippinae YIN, 
Syn.n.). | 

YIN (1982, 1984) includes Hypernephia UVAROV, Dysanema UVAROV and allied genera in the 
subfamily Dysaneminae. Earlier MISTSHENKO (1973) suggested the name Hypernephiini for this 
group. As a result, Hypernephiini MISTSHENKO ( =Dysaneminae YIN, syn.n.). YIN (1984) separated 
the subfamilies Dysaneminae and Asoninae on the basis of the developmental state of the 
tympanum. Actually this feature is unsatisfactory for the differentiation of subfamilies or tribes. 
Therefore, Hypernephiini MISTSHENKO ( =Asoninae YIN, syn.n.). 
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YIN (1982, 1984) has erected a new subfamily, Bryodemellinae, including the new genus 
Bryodemella YIN, for Bryodema holdereri and allied species. The only reason for its erection was 
the absence of the intercalary vein in the discoidal area of the elytra. The other features of Bryodema 
and Bryodemella are too close (BEY-BIENKO 1930; e.g., see also the key to subfamilies — YIN 1984) 
and may be very polymorphic. Really some species of the genus Bryodema (including Bryodema 
holdereri) are very variable in intercalary vein’s presence (BEY-BIENKO 1930). In some cases, the 
sexual dimorphism can be observed (BEY-BIENKO 1930, 1951). As a result, the following 
synonymy should be evaluated: Bryodemini BEY-BIENKO ( =Bryodemellinae YIN, syn.n.) and 
Bryodema FIEBER ( =Bryodemella YIN, syn.n.). 


Recently, I have supported an old proposal (UVAROV 1943) to erect a new tribe, Haplotropini, 
for the genus Haplotropis SAUSSURE (SERGEEV 1993). This genus agrees with the Pamphagini 
s.str. in the structure of the vertex and pronotum, but the second vannal vein of the hind wing is 
curved, thickened and well developed. As a result, it resembles the Thrinchini too. The genus 
Sulcotropis YIN & CHOU from the Qinling Mts should be included in this tribe. 


Some genera are also synonymous with the old genera: 

Conophyma ZUBOVSKY [ =Conophymopsis HUANG (SERGEEV 1988a)]; 
Rhinopodisma MISTSHENKO | =Aserratus HUANG (STOROZHENKO 1993)]; 
Sikkimiana UVAROV | =Serrifemora LIU (INGRISCH 1990)]. 


I think that the species described in the genera Chorthippus, Glyptobothrus, and Omocestus 
create some problems. It is often impossible to determine their true generic position using short 
descriptions without type studies. 


BIOLOGICAL DIVERSITY 


The complicated environment of Central Asia proper is very favorable for many Orthoptera. 
As a result, there are many specific centers of Orthoptera diversity and endemism (see Table 1), 
where, what is important, some tribes, subtribes, and generic groups have probably originated. 
Among these are Deracanthinae, Hypernephiini, Bryodemini, some groups of Drymadusini, 
Gomphomastacinae and Melanoplini, the so-called Filchnerellae group of the Pamphagidae 
(UVAROV 1943). 


They are mainly connected with xerophytic vegetation (plain and mountain steppes, stone 
deserts, and semi-deserts) — Deracanthini, Drymadusini, Filchnerellae, Hypernephiini (partly), 
Bryodemini, or with montane cold meadows (other Hypernephiini and Melanoplini). Accordingly, 
the former growe both in mountains and in plain biotopes, the latter are limited to the high 
mountains only. 

Some other taxa are distributed rather widely, but have endemic genera and species in this 
region (Platycleidini, Gryllini, Sphenariini, Chrysochraontini, Gomphocerini, Epacromiini, 
Sphingonotini et al.). Often they are Connected both with the local mountains and with high 
plateaus, too. 

Other groups are observed near the outer boundaries of the region. Such a situation is very 
typical of groups associated with humid and warm landscapes. The tropic and subtropic groups 
inhabit places at low altitudes in the Himalayas and Hengduanshan. Among them there are Letanini, 
Trigonidiinae, Scelemeninae, Cyrtacanthacridini, Catantopini, and some other taxa. 


Therefore, Central Asian mountain fauna resembles that of Middle Asia: the main centres of 
diversity and endemism are connected with outer (marginal) mountains (SERGEEV 1988a). Thus, 
the Tibetan plateau is surrounded by some provinces with a high level of diversity and endemism. 
Besides, there are many taxa associated mainly with the neighbouring regions. It is especially 
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interesting that in the southern parts of the Saharan-Gobian Subregion some tropical forms may 
be observed at low altitudes. 


Finally, it should be noted that the type localities of зоте species (Bryodema brunnerianum 
SAUSSURI:. Paraconophyma spp., Eclipophleps xinjangensis LIU) are not known. 


REGIONALIZATION 


Recently, I have suggested a general scheme of regions for North and Central Asia on the basis 
an analysis of ranges (SERGEEV 1992, 1993). It has been proved that the Orthoptera fauna of the 
mountains of Middle Asia is not an integral unity and is generally closer to the Near East fauna 
than to the Central Asian fauna proper. 


Here I want to add some new provinces (Fig. 1). One of them (East Himalayan) includes the 
high mountains of Nepal, Sikkim, Buthan and the southern part of Tibet (Xizang) (generally — the 
whole eastern part of the Himalayas). The main reason for this division is the high level of local 
endemism. Some endemic genera (Hypernephia, Dysanema, Orinhippus et al.) and many endemic 
species inhabit this part of Central Asia. BEY-BIENKO (1968) emphasized an important distinction 
between the western and eastern parts of the Himalayas. He remarked that in the eastern part some 
typical Palaearctic forms occupy high-lying places only. As a result, my scheme partly resembles 
some of the proposals for the Xizang flora (LI & WU 1983). 

Another new province (Dongbei) is situated in the eastern part of the Scythian Subregion, where 
there are many Manchurian and subtropical forms. 


The boundary between the Palaearctic and Oriental Regions may be altitudinal (AVINOV 1913; 
see also SERGEEV 1988b). I think that the pattern is actually more complicated. In the northern 
parts of the territory explored, the boundaries between plain and mountainous faunistic regions 
usually coincide with the geomorphological line of junction of local piedmont plains with mountain 
slopes (SERGEEV 1988b, 1992). In the southern parts, the situation is supposed to be more 
complicated. Really, this junction seems to limit some tropical plain species. The typical Palaearc- 
tic forms inhabit the upper altitudinal belts, which are connected with the high arid and subarid 
plateaus of Tibet, Ladakh and the Pamirs (AVINOV 1913; HUANG etal. 1981; YIN 1984). The middle 
belts of the Chitral and West Himalayas are usually settled by a specific conglomeration of Middle 
Asian (including montane), subtropical and tropical Orthoptera. The same belts in the East 
Himalayas are mainly occupied by some so-called Sino-Himalayan (Orthrian) forms. So I tentati- 
vely propose to place the lower boundary of the Saharan-Gobian Subregion in the southern parts 
of the Himalayas, Tibet, and Hengduanshan at an altitude of 2000 m. The boundary between the 
Palaearctic and Oriental Regions seems to be situated near 1000 m а $ І. Therefore, in the West 
Himalayas, all the altitudinal belts perhaps belong to the Palaearctic (the Saharan-Gobian Subre- 
gion proper). On the contrary, in the East Himalayas, South Tibet and Hengduanshan, the lower 
belts should be included in the Oriental Region, the middle ones — in the Orthrian Subregion of the 
Palaearctic, and the upper ones — in the Saharan-Gobian Subregion. Certainly, the study of the 
distribution of species settlement along altitudinal transects is needed for the conclusive solution 
of this problem. 


The following provinces are proposed here (Fig. 1): 
Mhe eS Су hiram Subregion 


(RS) — the Russian-Siberian Province is mainly situated in Russia and reaches the Hungarian 
Plain in the west; 


(SR) — the Sarmathian Province is connected with the steppe zone proper; some of its parts 
Cover the northern territories of Mongolia and China; 
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(DB) — the Dongbei Province includes the eastern part of the Subregion and is connected with 
the southward bend of the steppe zone (CHANG D. 1983); there are many Manchurian and even 
subtropical forms in this province; 

Thee "В атпнансканти= С оюма беп етс 15081 

(KZ) - Ше Kazakhstan Province includes а narrow belt along Ше south-western slope of the 
Mongolian Altai Mountains; 

(MN) – the Mongolian Province; 

(TR) – the Turanian Province — embraces Dzungaria апа Kashgaria; Dzungaria lies in the 
western part of Central Asia and receives some of the Mediterranean (Atlantic proper) subtropical 
air masses; this copious spring rains and has led to the development of vegetation with spring-om- 
brophilous formes (CHANG 1983); 

(GB) – ће Gobian Province; 

(GT) — the Gissar-Tien Shan Province; 

(PM) — the Pamirian Province; 

(IT) — the Inner Tien Shan Province; 

(BS) – the Bogda Shan Province; 

(КМ) – the Kunlun Province; 

(KK) — the Karokoram Province; 

(WH) — the West Himalayan Province; 

(NS) — the Nan-Shan Province — AVINOV (1913) emphasized the similarity of the Mongolian 
and Northern Tibetan faunas; 

(TB) — the Tibetan Province; 

(EH) — the East Himalayan Province; 

(HS) — the Hengduanshan Province is situated on the border of the subtropical evergreen 
broad-leaved forests (e.g. see CHANG 1983); perhaps this territory should be included in the 
Orthrian Subregion. 

Of course, this scheme is tentative. The boundaries and ranks of some regions should be revised 
but more investigation is needed for carrying out this revision. Despite a preliminary character of 
my proposals, I think that they may be useful for further studies including collecting and analyzing 
new ecological and biogeographical data in these regions. I will be pleased with any critical 
remarks and suggestions as to the solution of the problems discussed. 


ADDENDUM 


After finishing this article, I have got opportunities to study a few old papers (BOLIVAR, 1914; 
Uvarov, 1921; CHOPARD & DREUX 1966). Some new important works have been published 
recently (JIN, XIA, 1994). So I can made some data more accurate. 

(1) The group Arcypterae was erected by BOLIVAR in 1914 (BOLIVAR, 1914; UVAROV, 1921). 

(2) The following species should be added to the species list in the Table I: 

— Dreuxia incerta CHOPARD & DREUX, 1966 (Decticini) — for the East Himalayan Province; 

— Plicigera himalayana UVAROV, 1923 (Ctenodecticini) — for the West Himalayan Province; 

— Hyphinomos svenhedini RAMME, 1950 (Onconotinae) seems to be the member of the 
orthopteran fauna of the Tibetan Province; 

— Melanogryllus carmichaeli (CHOPARD, 1928) (Gryllinae) — for the East Himalayan Province. 

(3) The group Sphingonoti was erected by H. B. JOHNSTON (1956). 


Orthoptera in the eastern parts of the Saharan-Gobian and Scythian Subregions 219 


REFERENCES 


Avinov A. М. 1913. About separate zoogeographical regions of the Palaearctic parts of British India on the 
basis of the distribution and assemblages of Lepidoptera Rhopalocera (butterflies). Izv. Russ. Geogr. 
Ob-va, 49: 523-563. (In Russian) 

BALDERSON J., YIN X. 1987. Grasshoppers (Orthoptera: Tetrigoidea and Acridoidea) collected in Nepal. Ent. 
Gazette, 38: 269-299. 

BEY-BIENKO G. J. 1930. A monograph of the genus Bryodema FIEB. (Orthoptera, Acrididae) and its nearest 
allies. Ann. Zool. Museum of Academy of Sciences, 31(1): 71-127. 

BEY-BIENKO С. J. 1951. The subfamily Oedipodinae. [In:] С. J. BEY-BIENKO and L. L. MISTSHENKO. 
Sarahchovye fauny SSSR i sopredelnych stran. Vol. 2. Leningrad, Izdatelstvo AN SSSR, 552-640 pp. (In 
Russian) 

BEyY-BIENKO G. J. 1968. On the Orthopteroid insects (Orthopteroidea) from Eastern Nepal. Entomol. Obozr., 
47: 106-130. (In Russian) 

BOLIVAR I. 1914. Les Truxalinos del antiguo Mundo. Trab. Mus. Nac. Madrid. Sci. Zool. 20: 44. 

CHANG D. Н. S. 1983. The Tibetan Plateau in relation to the vegetation of China. Ann. Missouri Bot. Gard., 
70: 564-570. 

CHANG K. S. F. 1937. Some new acridids from Szechwan and Szechwan-Tibetan border (Orthoptera: 
Acrididae). Notes d’ Entomologie Chinoise, 4(8): 177-196. 

CHENG T., CHIU C. 1965. A survey of grasshoppers from Ningsia and Northern Shensi. Acta ent. sinica. 14: 
576-590. (In Chinese) 

CHENG T., HANG R. 1974. A survey of grasshoppers from Hainan Tsang Autonomous Chou, Chinghai. Acta 
entomol. sinica, 17 (4): 428-440. (In Chinese) 

CHOPARD L., DREUX D. 1966. Contribution а Гешае des Orthopteroides des Nepal. Ann Soc. ent. Fr. (N.S.). 
2(3): 601-616. 

EMELJANOV А. Е. 1974. Proposals on the classification and nomenclature of areas. Entomol. Obozr., 53: 
497-552. (In Russian) 

HsIunG С. 1987. The present status of orthopterology in China. [In:] В. ВАСЕТТ! (ed.) – Evolutionary biology 
of Orthopteroid insects. Chichester: Ellis Hornwood Ltd.: 260-272. 

HUANG C. 1991. The geographical distribution of Sphingonotus FIEBER in China. [In:] Scientific treatise on 
systematics and evolutionary zoology. 1: 9-19. (In Chinese) 

HUANG F., HUANG C., Liu J. 1981. Studies on the acridoid fauna of Xizang and its evolution. Entomotaxo- 
nomia. 3(3): 157-170. (In Chinese) 

INGRISCH 5. 1989. Records, descriptions, and revisionary studies of Acridoidea from Tailand and adjacent 
regions. Spixiana, 11: 205-242. 

INGRISCH $. 1990 Grylloptera and Orthoptera s.str. from Nepal and Darjeeling in the Zoologische Staats- 
sammlung Munchen. Spixiana, 13: 149-182. 

JIN XING-BAO, XIA KAI-LING. 1994. An index-catalogue of Chinese Tettigoniodea (Orthopteroidea: Gryllop- 
tera). J. Orth. Res. 3: 15-41. 

JOHNSTON H. B. 1956. Annotated catalogue of African grasshoppers. Cambridge, University Press. 833 pp. 

KANG L., MA Y., XIE B., ZHENG S., QIAO F., PAN J., Li Е. 1990. Studies on the fauna and zonal distribution 
of Tettigonioidea (Orthoptera) in Nei Mongol Autonomous Region. Entomotaxonomia, 12(3-4): 157-169. 
(In Chinese) 

KEVAN D. К. MCE. 1966. А revision of the known Asiatic Spehnariini (Orthoptera: Acridoidea: Pyrgomor- 
phidae) with the erection of a new genus. Can Ent., 98: 1276-1283. 

LI H., МА Y., ZHANG Z., PAN X. Ma A. 1990. Studies on the composition of Acridoidea fauna and its regional 
distribution in Nei Mongol (Inner Mongolia) Autonomous Region. Entomotaxonomia, 12(3-4): 171-193. 
(In Chinese) 

Li H., Wu S. 1983.The regionalization of Xizang (Tibet) flora and the floristic structure of South Himalaya 
Region. Acta geogr. sinica, 38(3): 252-261. (In Chinese) 

МА Y., LI H., KANG L. 1991. The grassland insects of Inner Mongolia. Tianze Eldonejo. 467 pp. (In Chinese) 

MISTSHENKO L. L. 1973. The grasshoppers of the genus Eclipophleps SERG. (Orthoptera, Acrididae). 
Entomol. Obozr. 52: 94-107. (In Russian) 


220 M. G. SERGEEV 


MISTSHENKO L. L, STOROZHENKO S. Y. 1990. About the grasshopper (Orthoptera, Acrididae) fauna of 
South-East Asia. Proc. Zool. Inst. (Leningrad), 209: 29-37. (In Russian) 

SERGEEV M. G. 1988a. Regularities of Orthoptera distribution in the mountains of the Middle Asia. Zool.Zh., 
67: 530-538. (In Russian) 


SERGEEV М. С. 1988b. On the boundary between the mountain and plain faunas of Orthoptera (Insecta). 
Zool.Zh., 67: 1483-1488. 

SERGEEV М. С. 1992. Distribution patterns of Orthoptera in North and Central Asia. J. Orth. Res., 1: 14-24. 

SERGEEV M. G. 1993. The general distribution of Orthoptera in the main zoogeographical regions of North 
and Central Asia. Acta zool.cracov., 36(1): 53-76. | 

STOROZHENKO S. У. 1991. Grasshoppers (Orthoptera, Acridoidea) collected Бу А. У. GOROCHOV in 1988 in 
Vietnam. Proc. Zool. Inst. (S.-Petersburg), 240: 25-37. (In Russian) 

STOROZHENKO S. Y. 1993. To the knowledge of the tribe Melanoplini (Orthoptera, Acrididae: Catantopinae) 
of the Eastern Palearctica. Articulata, 8(2): 1-22. 

Uvarov B. P. 1921. Records and descriptions of South African grasshoppers of the groups Arcypterae and 
Scyllinae. Ann. and Mag. of Nat. Hist. Ser. 9. 8: 369-392. 

Uvarov B. P. 1943. The tribe Thrinchini of the subfamily Pamphagidae, and the interrelations of the Acridid 
subfamilies (Orthoptera). Trans. R. ent. Soc. Lond., 93(1): 1-72. | 

YIN Х. 1982. On the taxonomic system of Acridoidea from China. Acta Biol. Plateau Sinica. 1: 69-99. (In 
Chinese) 

YIN X. 1984. Grasshoppers and locusts from Qinghai-Xizang Plateau of China. Xining: Northwest Plateau 
Institute of Biology, Academica Sinica, x+287 pp. (In Chinese) 


221 


Orthoptera in the eastern parts of the Saharan-Gobian and Scythian Subregions 


| 
| 
| 
| 
| 
| 
| 
+ + + 
| 


1 
+ = = 


+ 


я! 


| 


1С61 ‘ОХМЯІЯ-АЯЯ ?р”12214244 7 

(себт ‘ONNAIG-AAG) 14044024 VAYIIZ 

1С61 “ОЯМЧЇЧ-АЧЯ 20 поршш `q 

1661 ‘ONNAIG-Adg 221и15 ‘Т 

(дувт “ииянатум за яяно514) VIIVA DYJUDIVDIDUDG 
7161 “ЯПЛАТҮЯ 10%и214424 а 

0/6Т “ЯПЛАТҮЯ 149259) 4 

7161 “ХПЛАТҮЯ loyuaysjsiu 4 

(6691 “ипянатулма яа чаноѕ14) 272/74948 4 

(Сс261 “ОЯМЧЯ-АЯЯА) ггрлоуцирорлгр ришјирорл2 


ПСЕЛ 


== 201 


+ |- | + 


+ 


+ + + + + е" 


+ 


+ 
+ 


(севт упаналум яа чяно$1) огирар а! 

2861 ‘ПГТ $15 иаш1х “Ч 

(дует “изяналум за манозта) 28024494 7))2414 рЭрАЭС| 
6781 уаналу м за чяно$ ?50:445 ‘А 

0/61 “ЯПЛАТҮЯЧ 1221М2182)225 4 

0161 “ЯПЛАТУЧ 1902504 4 

6961 “ЯЛЛАТУЯ пузмагзрицу а 

1961 ‘NVHOLAD Роцодиош “Ч 

се91 упаналум AC чяноя 212и12 0 


(ZLLI 8уллуа) зоио Ун за] 


типрирорага 
гритјирорага 


плушачОахау 14 


SH| Ha] ят | 8М| НА МЯ 58 11 Иа LO |99 41 


а: 


ми [27 |8а US sa 


sotoads 


їнэ Ч ЛБ 


| зо15985 Алозел8 пи – үү “(зпотдал зшлподцуатеш јо зоперипод теэи ‘эл 
е se) Ајио әоиәлпооо [е20] — 1 ‘эоиэзэл прапор – г “рэхээцэ әд оў зрээи – „+ ‘рипој Jou sem 5910945 — — ‘gouasoid — + `(1Хә} 995) 
заошлола [е2щ4в13093007-— $Ң-$М 81018141 ив1дог)-иелеце$ѕ рие пето әц Jo 51164 плоззее эц) ш цоцаашвр џелојдоциоО 


M. G. SERGEEV 


[= | + | +] (CLLI “AISSANA) гирјиро `I 
| + 2 | + | + | (су8т ЧЯЦМЧачуно) ргорпрооә | 
| dp |+ | Бају + ва 8611 ‘SQAVNNIT ШОН, 
1411! 081НЭ 1 
грипиозт ај 
Siecle (ILLI Ута) opad 2807 | 
әри180$ | 
Е (ЕСТ “чяяня) 571рэшлэ211 7227155271 
-1-1414 9261 “ОЯМЧН-АЧЯ 2270 Р(Ц4051 
тимтиоро ги 
al pea ee рх 0661 ‘HOSTADN] рирќруршц ворищЯ 
ПЕТТЕ] 
ла гисаси ХЭВ лан (SISI омааманј) рошодроГруџгта 
11111291 
-1-1-1-1 (8/81 “IAMNALLVAA NOA чАммачя) глојшојр 7 | 
жү ae, ey ilo 2861 “нозгомр ела (цд 71 
= ЇЇ зоог 1861 'нозгаомј рродолдти vunjaT 
1110127] 
11-1-1- 8681 AALSIANANG 5112248 “Yd 
жал а (19/1 ‘уаоа) 2122|2/242)14042ирцд 
111491 4042ирцд 
дрилојаолгирца 
ЧУЧАПМОЭШИНА, 
БИ =|=- 9861 ‘Омян7 Ролдоциоро 7 
23 = E = 1661 “ОЯМЧЇЧ-АЯЯ 122492155042 7 
се ОД 9861 ‘ONAHZ 518иэл288и2) 7 
521 7227-3514 1661 “ОЯМЧН-АНЯ 22142452) 7 
| 201 а! ГЭ 1961 ‘NVHOLAD 11204214 2 
ZA 1 ada 45 sa ѕәтоәа$ ] 


222 


223 


Orthoptera in the eastern parts of the Saharan-Gobian and Scythian Subregions 


+ + + + 


= o 


21 


(7161 ‘AONTAd) игиипла гү 

PTOI “АОМУА(1 518215 SNINUDJIY 

1661 ‘ОХМЯІЯ-АЯЯ 497121/014/52217 “ИГ 

2161 “ЯПЛАТҮЧЯ 1922509 `W 

(6261 УМ) гоуигузилту 5212аро]08ио 

2661 “ХОЛГУАГЯОд 29 АЯЗОЧЯ$ 10уи2у5]51ш 0 
6961 ‘AOAYATOLS 22141424 рѕпләја0]рә 

9261 “АОМНУА() Déaidiuay 72872849 

(2661 ‘ONNAHSLSIA) 22140551 2257 р24Х4(1 
0161 “ЛОЧУАП Suuadiosnf 5п2л22О2рл422) 

7661 “оямянза зид 10уинэ14424 `I 

2661 ‘ONNAHSLSIP пузаорава ттун(2рг J, 

(8261 АОЧУЛП) ромпор 1 

9661 ‘ЯИИУҸ SISUIUIYI ршаолра 

(7961 “Аяуян) 10уи214424 9 

686 | ЛОНОЭОМО() Y УГУММООЧОД зпотдезив а 
(1S6I ‘ONNSIG-AdG) 515и214908 4 

9961 OANIHSLSIN 57721108иОш ѕпиәхоҹиә19 

8961 'омманзл 5 И Mounfjawa па 

(8261 ЛОЧУЛП) змоцодиош зпигхоц па 

1661 ‘ОХМЯІЯ-АЯЯ 2921410551] `J 

(1061 ‘AAZLAONVYTSHSLS) 0212504204 1018124 
(бубт ‘ASHSLSILTAA) 22142414 "7 
(1161 ‘AONTAd) зпопитодрјагу 1 
6161 ‘NIGAVUd 57121282/0481н 71 
(0661 ‘AMSNIGUV,L) 514948 5 nuəxoynT 


== 


ат. 


SN 


= 


Sd 


ИЙ 


ЧЭ 


AL 


$әтдәйс 
| 


M. G. SERGEEV 


+ 


ЕЕЕ SS а еза ее мее тр (8//1 н2я00) оллоипаодјр 4 
45: ай аш оа жуз асова +|- | + | + (8681 ‘ATMANAS тама у) р1рәшиәји 1224 
– |- |- | - |- |- |- - |- | - | + | - | + 2-1-1-1-1 (8161 “АОМУА) 24010014 5 
-1-1-1-1-1-1-1-1-1-141-1- |- |- | - | - | (0661 ‘ANSNIGUY.L) 2121422141 '5 
тэ а е в ere Др ај MMA Кей “лайн бэр a, цн = (о ке = (0661 ‘AASNITAY L) 511145 `$ 
сл алсан века 29 ал 35 = Зэс Бе [== + к= клы шей ре (РИЗТ ‘TAASSAYVS) рирјагшрј рирмоигшас 
-1-1-1-1-1-1-1-1-1-1-141- =] + | + | + (9161 ‘AONTA) 101040) "у 
я Е Е eee реа ae = (17261 “ЛОЧУЛП) рарирхојр ‘ур 
ыы ИЕ == (2261 "ЛОМУЛП) Рәтирцуири] “үү 
ee ae нҮ arated ЛИ 524241 41-14 (6Р81 ‘АЧУШИМ) 1442швэаа `W 
22 53523555 хай а {б | = | + | + (6691 “ЧУЛЛОЖ) рирјиош рирјиоуү 
пар1ојо А 
ео о -1-1-1- (6681 “чняния) 5171/1552 snoyoapay 
Е а СЕ А ДЕСИ ЭН pace үетэн чы пет Мин рең -1411-11 0661 ‘AASNITAY J, 54228981 4 
ЕЕЕ ЕЕЕ шс -1-1-1- (СТ ‘SAIDTAAVA) 84041419 А 
а ааа оса ЇЇ мера | ООРОО мен аг ЕВЕ | (8с/ 1 ‘SQUVNNI'T) а 
| 11121322 
кр ы ышы ес ea an ean eee -111- =i (7261 ЛОЧУЛП) 891214 гопаолра 
ТҮ eee ДИВИ е еш кис ме ae | ae -1-1-1- 1661 ‘ONNSIG-AaG оримро 70) 
РА ИВ гай) |же Ек 221725 ше TE Ч КУР ШЗ Үр ЗЭЭР 8881 “IAMNALLV М МОЛ ЧАММПУЯ 05017048 `O 
-1-1-1-1-1-1-1-1-1-1-141- -1-1-1- 1261 ‘Чела Рәцо8иош +) 
= к= ке == у Nae к ле А ee -|-|- | ;+ 9161 'омплаау граожило25 `D 
СА ен | = ле елу МЕНИ = ea И – | +|- л 0161 “Омпляау 5154 2141857 `O 
55554025) В ОН РРА ПЕРСА ле шсш = -1-141- 2161 “ЯППАТҮЧ 190251 `0) 
эгээ Өө не | И – | + | + |- 8961 “МУНЭГЧЭ) 10уи214(24 `O 
а а осн к=н с Ты узы Өү е | 9981 “ипанатуда яа чяно$ы паоуррәѕ `D 
тїк Ки г КБ БЭ А + ОКИ (98/1 лзянян) 2440/8 яоддовашэр | 
ппртојоогашро) 
я =} 
(SH [Ha] @ | SN НААХ Sa] на 15 ЧОН: МАЯ] ва [8$ sa] — 


225 


Orthoptera in the eastern parts of the Saharan-Gobian and Scythian Subregions 


ССбТ WVAN 515222 “5 
6561 “АОМУАГ(1 Sisuauis 70) 
(7981 “илянатум яа чянэ851,4) 5721204041 гтоиоца« С) 


= é а 


(#181 чип650У6) 10yuayosipaf У 
(2881 “НОУЯМЯОУН) 11125204 рир2520М 
(0681 чаагина) 4010214 рирлојо2184 
9/61 ‘NIZO 1ојиг1а« га Па 

1961 ‘NIZQMAY 1оји2уој пи па 

1761 "ома - «989 ошолуооиош па 
6761 “ОЯМЯН515 и 2паоцопдо ‘ng 
6р61 ‘ONNAHSLSI 255942 "ПЛ 

С661 узми 160)540)АР4 рагјаомјгшта 
(0681 “ЧУАГ108) игииоа "Ww 

9261 “ЛОНУЛП ирарујгдиг грү 

(TOLI ‘SQAVNNI'T) рагза«узраад 0421401442] 
(7861 ХУООЖ) 1125424 ри 2582. 
(6981 ‘УТУ M) ришоноо А 

(ЄЄ61 ‘ЯИИУҸ) рир(рјршц рирлоэә( 
(0661 ‘хяѕміачу) 2021р рироэцу 
8861 “УХУМЧООаОД VPNVIIAANI А 
2С6| ‘(ONNSHSLSIP 2и01р805 4 

6961 ЛОЧУА 1016 744211 4914 4 

0661 ‘НИЗ рошпира 4 

2161 “АОНУА( PUNDI 4 

6681 “заан пай? 4 

“(0661 “АОМУА(1) 24444482) 4 

6681 “ЧУАЛПОЯ 22422259 4 


SH 


НЯ 


ла LD 


—— 


ЧО UL МИ [21 аа ав ва 


затозс 


ава! 


M. G. SERGEEV 


226 


+ = 


TTY 


а 


ана а Ja 


(6981 ‘УТУ М) 57112502 `W 

(ILLI ‘SVT1Vd) зимазар 50))К48оир)арү 
(9961 “ачуаоно) 1Хпәлр спиговп |, 
ELLI ‘чаяона зтоторипад пу 41) 


>> 


пи 
avun 
AVAITIAND 


eal ral po Ek Sk 


(6681 ‘чату M) 52727929 мэр Kasouvydviq 


aDUIPIAID] JAAD) 
ЗУ(ПСЧОУТТАЧО 


Де г 


9991 ПАММАЈЈУМ МОЛ YANNNUG 40J/091UN ригшшр у ла 


ЛУШМОНаОШНаУНх 


Раа ра = 


(8961 ‘ONNSIG-AdQ) 42814 515аоларирлазау 


аршзолдриу 
AVGINYANWIN 


(9811 1104005) ојпрши вцойпу| 


14140Ц 


шаг 


а са 
КЕГЕ = 
АА eo) ae ol Т 
Л ИТ 
-141-14 | + 


| 


(1681 “чаноуямалаяз) спотиоаог 2) 
(1681 заноуамајанм) язигицо `J 
1861 ‘ONNAHZOUOLS 70уи214494 `J 


(+081 SINIALYT) 572540Р 22) 
С181 'омнампнј 40709sIp гпррцагооиођ 


1и1]руаәәоиод 


1 


apuypydaz0u0) 
| б 3250) = о | = | а 1061 ‘AOUVAN 2121558} гошоитакН 
грицоиогио 


| 


©©61 WVAN 280125 0) 
7161 `ЛОЗУАП 57211412102 `0) 


SH НЯ 41 


59 


LI Иа 16 ЧЭ 


UL МИ 27 За #5 sa) 


ѕәтоәа$ 


221 


Orthoptera in Ше eastern parts of Ше Saharan-Gobian and Scythian Subregions 


а 4 


al 


1 


(6981 “ЧЯЯЛУДү) 515424 2ф04401 snigowauolod 
(6961 “амУу4ОНО) ғә ‘А 

(0161 “ЧУАГ108) 115152 4 

(6261 ‘УМУУПУПН 2 ЇНОУИНО) S7suaispuinan{ q 
(6981 ‘чамлу M) 52412852) стдаошгита 

0661 ‘OYN 29 ОМУМ Sisuajosuounau `d 

(1061 “ЧУАГ108) 57:14 4 

(2691 “чяно814) тигр«гу «7тфдошэиол214 


mung 


грипдошгм 


0и12и04214 


--- 


9661 'омма 4 -А83 ширјоа зпу4а8отог) 
9261 ‘ачуаоно гиолјутор `J 

2261 'ачуаоно 1и1рац 0 

0161 'омплаау 124п55прѕ спшшгјдоиођ 
9661 ‘ачуаоно 5ио4даву `A 

9961 ‘“ОХМЯІЯ-АЯЯ 5поураги $14012 арјед 
(1881 ‘NIALS) гиигор спшшгјдохоћ 

1961 “лонооноо 2 ‘OANIHSLSIN 140/20у) snuoydpydoy) 
(1661 ‘VUNNSLVJ 29 ноуино) ршшг `I 
(1181 ‘AANSSNVS) гурилгјил уп]]Хл8оә]ә 1 
9861 “ЛОНООНОО 1101941015 `I, 


(ссет AIII) 501210] пукла доирапј 

(6681 ОМА) Sisuauuaysay SNUIPO]]KAAD 

(ЄЄ61 “ONNAIG-AAG) спомруопа спукаволрошола 
(7081 я лпянтуд) Sisuappsiping опујалволрошпа 
(SPT Маваа) 57/21404/ sny 8o npo 

(81:81 н1881ув) 574024071 ва кл 80421401 


sənəd a 


== рг Sep a aa Se ЖЭ -1-1-1- (1961 “ОЯМНЯ-АЯЯ) 22272414 АХ 
+ В + [= | + |- | - | - | - | - | + + | - Е + |+ + 6081 ятинагут 27289144 DLX 
грицајоррлај 
AVAITALƏVQAIAL | 
7-151-1-1-1-1-1-1-1-1-1-1- -1-1-1-1 0661 НЭ6ГНӨМ| Vavuisid'H 
-1711-1-1-1-1-1-1-1-1-1-1- -1-1-1- 6981 “ЧЯЯТУДД VIVULO `0) 
ИЕ E ет Иле Л – |+ |– | + 8681 UALSIWANG 5170742140 `D 
– |– |–- |-|- | - | -|- |-|- | - | - | –| | + | + | + , | + | + | – YLSI амабапуб vuidsiun `0) 
= |- | | = | - кше = | = ые | ф |- | - – |- | – | – 1661 ‘ASILNVHZ, 25044215 9 
-1-1-1-1-1-1-1-1-1-111-1- = к= 5 (85/1 ‘SNANNIT) 240011618 НИ 
ЖЭТ е) 
әри140701]610) 
> AVdId ITVIOTIAUD 
= =e | Эв | = Е | =x | =a ee | = | == | = | = ee = Ї 2 12 | 0061 ‘ачуаоно 51424180) “”220912949(1 
2 AVILSTIAODOW F 
2 = FE | = | =a cae = | = | =] 211 i = | -1-1- | (0661 “хуц 140225 броју kaS ouA | 
: MUIIDIAYAOLYIOg 
> Еа | Д = | т HE 2 | - | - | = | =a = - 0661 NVA $712]И20 snjrydosoucpy | 
пашцаозгил«ру 
гришаозгша«руј 
ЗУЧАГИНАОЭЧИЧАЙ 
a реј х= Чеш нчы кес е Епа ОЛС al 7061 ‘VANWASLY $ИРИР218и0] 20 
Е йг үсээ 3 = || а эш ан | л, -1- - 2161 “ХОМУА(1 пора] '20 
Se 02204125 ЕЕЕ ИЕ + |= - (69/1 1104008) хиаэпа4 ѕпцјирэәо) 
1117112520 1 
aDUIYJUDIIQ 3 
= | Я ЇР | Зэр | = | = = | | aa | | евала | 0661 ТЯУМНС #7 54245и0.41 111014081412494 
гриприовлај 


SUAS SSNS арх 


миг (2х яа | 45 saj 


—t} 


$әтдәас 


226 


229 


Orthoptera in the eastern parts of the Saharan-Gobian and Scythian Subregions 


+ < 


+ | 
|| 
= | 


+ 


+ 


+ 


C861 “ОМЯН7, 515иәируѕиојәц Х1)19112501440 J 
(1181 ‘чачу M) зимаДзлор х11э1284Я4 
2161 “ЗООЭМҮН 87121802 X141210p2 H 
1161 ‘MOOONVH Sinuaj х1/1212404пЯ 
(SZ6I “АОМУА(1) Snuvjaqy xlujajoyualg 

| 2161 “ЗООЭМУН яиигаципо 4 
С16| ‘AONAWAS 1404юап хата 

ст6т “МОООМУН Snxajdiad грда урик 
СТ6Т “ХООЭМУН 511214044 1, 

8861 “ОМЯН72, 571/1417418и0) 11, 

С161 “ЗООЭМУН угругтилро ѕплорәчә, 
(85/1 50яУММГ1) грипа: `I 

(1981 “ЧУАПОЯ) 22140491 1, 

(1681 “оняялнув) 51402172) `I, 

(6261 ‘ONNSIG-AAG) 5242274415 `I 

(1881 “ЧУАГ108) 24234421 1, 

(8481 ‘1ая15ҹя1197) 5018 |1] 1 

1061 ‘AOINVS 24041709 1 

(19/1 55ПЯУММГ1) 272/7495 хә, 


4 
23181412 J 


6661 “ЧЯНЧМП0) 57112414)2 хшгапат 


грицоиорто 
AVCIDIALAL 


Tt 


+ 


+ 


+ 


(7181 ‘AANSSNVS) 57424221 57142222р14144Я 


грицорријига 


+ 


= 


ФУЗТ я тплякяйсмгчяпо) 57171250/ #п]&12рРры т, 
8261 “ачуаоно 72221241 DAX 


SH 


НН 


НА 


LI 


иа 1999 чт 


IE 


$әтдәй< 


M. G. SERGEEV 


230 


+ 


+ + + + + + + + 


| 


6761 `ОХМЯІЯ-АЯЯ вомиира H 
(1881 ‘sAHOWNOALSO) 22242270) 
ЗР6Т “ОЯМЧЇЯ-АЗЯЯ р21408и05 хргршоцашог) 
1861 ‘NIA 9422) 22 рупиаѕрјиәа 


7861 ‘NIA 515иэ1рЦ8ш97Ц4 


1861 ‘NIHO Рио 
(9661 “АОМУА(1) 14241104 ча 


6961 “АЛОМУАЛОХ1, 050442105 “Yd | 


ссбт “ПЯ5МЇЧМУЦ, йуѕаоумрш ‘ца 
(Р161 “ЛОМУА(1) 14020115 Yd 

(9261 ‘ОЯМЯІЯ-АЯЯ) 2157904 ‘Yd 
(0761 “ОЯМЯТЧ-АЯЯ) 122140551] “Yd 
6961 ‘малуча 5и252]2 ча 

6761 “ОЯМЧЇЧ-АЗНЯ риртигјар ча 
(8681 ‘SSAVUY) Vondo хруѕршојбца 
1661 ‘OANAHSILSIN 222411! хохршои | 


э7и120 5 шоцашою) 


AVdIIVISVNAA 


— 


(6681 “IAMNALLV M МОЛ НЯММОНЯ) хомглцој `q 
2161 "ЯЗОЗКУН рирушпуз хшаплвацоя 

С16| ЗООЭМУН 285290 ‘Н 

2161 “ЗООЭМУН 12712140102 р1/204КН 


С16| “ЗООЭМУН 51144241 х111910|08 | 
(2161 “МОООЭМҮН) ѕпирјиош "Я 

(8181 ‘МУИПУА) snsouidsiq `Я 

(2161 “ЗООЭМУН) 5урпбар хшаомопа 


—} 


SH 


НЯ 


aL 


54 


LI 


Wd 


= 


$әтдәйс 


4 


231 


Gobian and Scythian Subregions 


Orthoptera in the eastern parts of the Saharan 
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